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Foliar Analysis of Sugar Cane in Louisiana
Laron E. Golden and Ray Ricaud
Foliar analysis of sugar cane is being used in many areas to obtain
additional knowledge about the composition of the plant, and other
growth production factors, and how they are interrelated {4, 5, 17, 25,
31) . Results of analysis of different plant parts are being used as a guide
for fertilization of sugar cane in many countries {3, 4, 11, 12, 22, 27 , 32) .
The nutrient contents of sugar cane have been found to differ as a
result of differences in fertilizer treatments {2, 6, 7, 14, 15, 21, 22, 23,
24) , soils (3, 8, 10, 20) , varieties {8, 18, 20, 21, 33) , climate {1, 12, 30)
,
age {1, 12, 28, 30) , culture (33) , age class (plant or stubble cane) (8)
and competition from weeds (20) . Evans et al. {16) reported that foliar
analysis has been more successful with sugar cane than with many other
crops due to rate and quantity of dry matter production and to the fact
that there is a high probability that a suboptimal level of one or more
nutrient elements may limit production of sugar cane during periods of
growth when climatic factors are not limiting. When the agronomic and
economic conditions provide justification, sufficient foliar diagnosis may
be accomplished to determine the periods during which indicator plant
parts of sugar cane will reflect sufficient differences in nutrient compo-
sition, as a result of an insufficient supply from soils and fertilizers, to
warrant use of such differences as a basis for fertilizer recommendations.
Foliar analysis of sugar cane, or "crop logging" as it is termed by
Clements {11, 12) , has been developed to a high degree in Hawaii {2,
6, 7, 11, 12, 23) .
Byrnside and Sturgis {10) found a high correlation between soil
test values for available phosphorus and yield responses of sugar cane
to fertilizer phosphorus in Louisiana. Ricaud {29) found soil test values
for available potassium to be significantly correlated with yield responses
of the crop to fertilizer potassium in Louisiana. Unpublished work by
the authors shows a positive but statistically insignificant association
between total soil nitrogen in soils on which sugar cane is grown in
Louisiana and yield responses to fertilizer nitrogen.
Sturgis {34) reported that sugar cane removed 4,288 tons of N, 2,680
tons of P2O5 and 11,936 tons of KoO from soils in Louisiana in 1959.
Additional N and KgO were lost in burning sugar cane trash. This high
utilization of plant nutrients by sugar cane points up the necessity for
using all means available and that may be developed to improve the
efficiency of the use of plant nutrients.
Results from approximately 200 field experiments during 25 years
of research with fertilizers for sugar cane in Louisiana have been used
as a basis for making recommendations for use of fertilizers in Louisiana.
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A need exists, however, for additional techniques which will further
minimize the chances for error when recommendations are made.
Experimental
Soil and Plant Material
General soil samples were taken for analysis from all fields where
leaf-blade samples were obtained in the study. Leaf-blade samples were
taken from selected varieties at one variety test site on a Recent Missis-
sippi alluvial soil and one variety test site on a Pleistocene terrace soil
three times approximately six weeks apart during each year 1960, 1961
and 1962. Four of the most common varieties presently used in Louisi-
ana, C. P. 44-101, C. P. 48-103, C. P. 52-68 and N. Co. 310, were chosen
for sampling. The variety C. P. 36-105 was sampled and analyzed in
1960 only. Both plant cane and first stubble cane were sampled at each
of the two locations each year at the three sampling dates.
A total of 13 fertilizer test sites were chosen during the years 1959,
1960, 1961 and 1962 on Recent Mississippi alluvial soils and Recent
Mississippi terrace soils from which leaf-blade samples were taken three
times each year approximately six weeks apart beginning in mid-June.
At each fertilizer test site, samples were obtained from 13 fertilizer
treatments. These included the 0-0-0 (check) treatment and 12 treat-
ments comprising a complete factorial experiment of three levels of N,
two of P2O5 and two of KgO in all possible combinations. The levels of
nutrients used in fertilizer treatments are shown in the tables under Re-
sults and Discussion.
Leaf-blade samples were composed of 18 leaf blades from each treat-
ment sampled. The fourth unfolded leaf down from the top, or "Kuij-
per" Leaf No. 4 (33) , was chosen in each case.
Soil and Plant Analysis Procedures
Soil samples were composited, air-dried and passed through a 2 mm.
sieve. Leaf-blade samples were dried in a forced-air oven at 60° C,
ground to pass 1 mm. openings and dried again in a convection oven
at 60° C. Nitrogen in the soil samples and plant samples was determined
by the modified Kjeldahl method. Carbon in soils was determined
by the dry combustion method, and organic matter content was calcu-
lated by multiplying per cent carbon by 1.724. Soil pH was determined
by use of a Beckman Zeromatic pH meter. The Beckman Model DU
spectrophotometer, with flame attachment and photomultiplier assem-
bly, was used to determine K, Ca and Mg in the soil samples and K in
plant samples. The P in soil and in plant samples was determined by the
chlorostannous-reduced molybdophosphoric blue color method in hydro-
chloric acid system (26) . For the determination of available P, K,





Table 1 contains results of chemical analysis of soils used in the
study. Some of the contents of the table are discussed concurrent with
discussions relative to leaf-blade data reported in Tables 3-13.
The results obtained in Louisiana, shown in Table 2, are simple
averages of all original data used in preparation of material reported in
Tables 3-14. Samuels et al. (31) noted that very little difference existed
in nutrient content of the leaf blades when the Hawaiian or British
Guiana analytical methods were used. They state that the major differ-
ence in the Puerto Rican method from that of British Guiana and Ha-
waii is the fact that the midrib is included for analysis in Puerto Rico.
The entire leaf blade including midrib, was used in samples collected
in Louisiana, whereas, in Puerto Rico, leaf blades were cut into 2 or 3-
inch sections, and a section was taken from the basal, middle and tip
portion of each leaf blade. With the exception of K, the Louisiana and
Puerto Rico data differ very little when it is considered that sugar cane
in Louisiana may not be as far advanced physiologically at three months
of age as that in Puerto Rico due to differences in growth as influenced
by temperature and other environmental differences. Even though no
special effort was made to select sites in Louisiana for study which were
low in available soil K, the results were essentially the same. All except
two of the available K values shown in Table 1 are considered to be
"low" for sugar cane production in Louisiana. Fertilizer K is recom-
mended for sugar cane in Louisiana when soil test values are 'low."
Variety Study
Tables 3 and 4 contain experimental data which included varieties
as variables but did not include fertilizer nutrients as variables. An
analysis of variance of the data shown in Table 3 revealed no statistical-
ly significant differences from N, P and K contents of sugar cane leaves
among years of study nor between soil types. Table 4 shows significant
F values obtained in the analysis. The N content, as an average of the
other variables in the study (year, soil type, variety and sampling time)
was significantly lower in first stubble cane leaves than in plant cane
leaves. The differences in P and K contents due to plant age, however,
were not significant.
Varieties were found to have highly significant differences in N and
P contents of leaves and significant differences in K content. The N, P
and K contents of leaves of N. Co. 310 were higher than the N, P and K
contents of any other variety. The variety N. Co. 310 has been reported
(21, 22) as generally requiring more nutrients per ton of cane produced
than other commercial varieties grown in Louisiana. The N and P




















































































































































































































































































































































































TABLE 2.—A Comparison of the Nutrient Composition of Sugar Cane Leaves When























British Guiana 0-0 I 2.22 0.23 1.79
Ha^s'aii 0-5 1-1- 2.16 0.22 1.77
Puerto Rico 0 J 9-4 1 .74 0.20 1,S9
Puerto Rico 3 4 1.5S 0.15 1.36
Louisiana 3 4 1.77 O.ISS 1.13
Louisiana 41/2 4 1.45 0.160 1.15
Louisiana 6 4 1.36 0.149 1.17
-Data sho^vn in this table for locations other than Louisiana were determined by
Samuels et al. {31 >.
of sampling. The K content of leaves "ivas not significantly influenced
bv time of sampling. Analvsis of nutrient-content data obtained in 1960
only for the variety C. P. 36-105 sho^ved X, P and K contents to differ
very little from comparable data obtained from the varieties C. P. 4-i-lOl
and C. P. 52-68.
In Table 4, it may be noted that interactions between soil tvpe and
time of sampling ^vere found for all three nutrients studied. A significant
interaction of age and date of sampling on leaf-K content ^vas noted,
and highly significant interactions of varieties and time of sampling
were reflected in leaf-X and leaf-P contents. A significant interaction of
soil tvpe, age and time of sampling on leaf-P content ^vas found. The
TABLE 3.—Effect of Year, Soil Type, Age of Cane,, Variets", and Date of Sampling on
Nutrient Contents of Sugar Cane Leaves
Nutrient Contents
Variable N P K
c- c-
c c
Year: 1960 1.54 0.'l59 1.22
1961 1,53 0.152 1.30
1962 1,45 0,159 1.10
Soil tvpe: Mhoon sil 1,46 0.160 1.19
Richland sil 1,55 0.154 I 0-1
Age: Plant 1,54 0.155 1,25
1st stubble 1.47 0.159 1.16
\'ariety: C. P. 44-101 1,41 0,153 1,17
C. P. 48-103 1.48 0.139 1.19
C, P. 52-68 1.50 0.154 1.20
N, Co. 310 1.64 0.1S2 1.25
Sampling date: First 1.76 0.174 LIS
Second 1,40 0.150 1.23
Third 1.36 0.147 1.19
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high number ol significant interactions involving time o^ sampling and
other [actors in the study appears to be due in part to inconsistent effects
of rainfall prior to sampling on leaf-nutrient composition.
It may be noted in Table 5 that rainfall during the three years in
the periods one, two, three and four weeks prior to the second sampling
was inconsistently associated with leaf nutrient composition. There was
some tendency, especially where rainfall differences were relatively large,
for rainfall to be positively associated with leaf-N and leaf-K contents
and negatively associated with leaf-P content, particularly for the August
samplings. Additional work is needed to clarify these relationships.
According to work reported by the authors (22) , sugar cane in Lou-
isiana creates a greater stress on available nutrients in early August than
in June or September. They reported the rate of uptake of nutrients in
early August to be equal to that of June, and considerably greater than
that of September. It appears that in early August the supply of avail-
able nutrients, especially potassium, drops because the rate of uptake by
the crop has been greater than the rate of resupply from unavailable
forms. These occurrences suggest that rainfall prior to sampling would
have its greatest effect on leaf composition at times of greatest stress on
available nutrients. N and K are apparently more responsive to differ-
ences in rainfall than P perhaps due in part to their relative ease of
mobility and larger quantities needed in the crop.
Correlation values for leaf nutrient contents and yields of sugar cane
for the portion of the study in which fertilizer variables were not used
were either non-significant or considered not to be of particular impor-
tance because these values were so small. It may be noted in Table
14 that correlation values for leaf nutrient contents and yields of
suo^ar cane for the portion of the study which included fertilizer
nutrients as variables were significant or highly significant in many cases.
TABLE 4.-Signi£icant F Values from Analysis of Variance of Data Reflecting the
Effect of Year, Soil Type, Age of Cane, Variety and Sampling Date on Nutrient












Variety 3 55.81** 105.61** 4.36*
Sampling Date 2 193.53** 62.65**
Soil X Date 2 9.19** 11.33** 4.13*
Age X Date 2 3.35*
Variety x Date 6 4.77** 4.84**
Soil X Age X Date 2 3.92*
*Significant at the 5 per cent level of probability.






























































































































































































































































































































1 he more consistent yield data obtained from the larger-size plots used
in the portion of the work which included fertilizer nutrients as vari-
ables probably accounts for the better correlation between leaf nutrient
contents and yields.
Fertilizer Study
Tables 6 and 7 contain plant nutrient-content and analysis-of-vari-
ance data for 1959. The results were analyzed as a complete factorial of
three levels of fertilizer N, two levels of fertilizer P2O5 and two levels of
fertilizer K2O on each soil type at each sampling date. It has been clearly
demonstrated {9, 13) that a minimum of 40 pounds of N for plant cane
and 80 pounds of N for stubble cane may be profitably applied per acre
to Louisiana sugar cane annually. In this study, leaf-nutrient data from
the check treatment are included for general comparisons. Averages shown
immediately below the line for each soil type were calculated without
including the check.
The highly significant effect of soil type and sampling date on leaf
content of all three nutrients may be noted in Tables 6 and 7. Averages
of N content of leaves of cane obtained from the June 10 sampling
from each soil type vary from a low of 1.51 per cent N for the Baldwin
silty clay loam to a high of 2.25 per cent N for the Jeanerette silt loam.
Averages of P content vary from a low of 0.177 per cent for the Baldwin
silty clay loam to a high of 0.253 per cent P for the Yahola very fine
sandy clay loam. Averages of K content vary from a low of 1.05 per
cent K for the Baldwin silty clay loam to a high of 1.70 per cent for the
Commerce silt loam.
In Table 3 it may be noted that nutrient contents of N. Co. 310 were
higher than those of other varieties. The higher N and P contents of
leaves of N. Co. 310 cane grown on the Jeanerette silt loam soil in 1959
and reported in Table 6 are probably due partially to the effect of the
variety. The lower K content of cane grown on the Jeanerette silt loam
and Baldwin silty clay loam in 1959 can not be explained satisfactorily
on the basis of the soil test values shown in Table 1. All examinations
of depth of root development of cane grown at the four locations re-
ported in Table 5 revealed a larger volume of roots in the 12-36" depth
zone on the Commerce and Yahola soils than was found on the Jeaner-
ette and Baldwin soils, which suggests that periodic subsoiling of Jeaner-
ette and Baldwin soils which have hardpans may be desirable to allow
better utilization of soil nutrients and water.
A significant correlation between available K in soils planted to
sugar cane in Louisiana during the 10 year period 1954-1963 and yield
response to applied fertilizer K has been reported by Ricaud {29) . The
leaf-K content of cane grown on the four soils reported in Table 6 is
better associated with depth of feeding of roots than with top-soil avail-





































































































































































































































































be considered when making fertilizer recommendations based on chem-
ical soil test values.
In Table 7 a significant F value is shown for effect of fertilizer N
on leaf-N content. This F value shows that there are significant differ-
ences among the average N contents of 1.58 per cent N, 1.60 per cent
N and 1.62 per cent N for the first, second and third levels of fertilizer
N, which are averages of all soil types, fertilizer P2O5 and K2O treatments
and sampling dates. It may be noted, however, that the greatest differ-
ences in leaf-N content are between the check treatment and the first
level of fertilizer N used on each soil type. This fact alone illustrates
the difficulty associated with the establishment of critical leaf-N values,
since almost all Louisiana sugar cane growers apply at least 40 pounds
per acre of N to plant cane and 80 pounds per acre of N to stubble cane.
It may be further noted that the mean leaf-N contents vary among soil
types from a low of 1.27 per cent N to a high of 1.81 per cent N. Based
on variety and age differences shown in Table 3, it appears that the
portion of this rather wide difference of 0.54 per cent N which may be ac-
counted for by variety and age would be approximately 0.20 per cent.
This strongly suggests that a critical value for leaf N would need to be
established for each soil type or, perhaps, general soil area if routine
leaf analyses are to be used as a basis for recommendations for fertilizer
N. The differences noted in rainfall in 1959 at the different locations
were not considered to be great enough to influence appreciably the
values obtained. Clements {12) reports that each locality in the Ha-
waiian Islands seems to have its own characteristic nitrogen level.
In Table 7 significant F values for the effect of fertilizer N and fer-
tilizer P on leaf P are shown. The significant difference, or increase due
to fertilizer P, of averages of leaf-P content, 0.178 per cent P and 0.187
per cent P (Table 6) , is small when compared with differences due to
soil type. The significance is due to generally consistent differences within
soil types and fertilizer treatments on all sampling dates. Due to the
wide range of leaf-P values among soil types, however, to establish critical
TABLE 7.—Significant F Values from Analysis of Variance of Data Reflecting the
Effect of Fertilizers, Soil Type and Sampling Date on the Nutrient Contents of









N 2 4.15* 4.89*
P2O5 1 32.11**
K2O 1 35.63**
Soil Type 3 317.55** 289.67** 169.20**
Sampling Date 2 542.66** 173.29** 27.23**
*Significant at the 5 per cent level of probability.
**Significant at the 1 per cent level of probability.
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leaf-P values for routine use would require considerable care. The rather
large increases due to fertilizer P of leaf-P content of cane grown on the
Jeanerette silt loam and Baldwin silty clay loam soils, especially at the
first sampling, are associated with relatively low "available" P content
of the soils (Table 1) and probably are also due, in part, to restricted
depth of root penetration.
Total soil P and available soil P are both usually low {10, 22) in
Baldwin soils. Response to fertilizer P on Baldwin soils has usually been
moderate to high {10, 22) . A long-term experiment with sugar cane on
a Baldwin soil has been initiated to study the elfect of lime, rock phos-
phate and superphosphate, in all possible combinations, on production
of sugar cane, when N and K are supplied in sufficient quantities. Since
the P content of leaves of cane grown on the Baldwin soil in this study
were increased to a relatively strong degree by 40 pounds per acre of
fertilizer PgO,, leaf analysis of cane grown on the new experiment should
provide reliable information about the relative effectiveness of the lime,
the rock phosphate and the superphosphate, each alone and in all com-
binations, in providing P for the cane crop.
The highly significant difference, or increase due to fertilizer K, in
averages of leaf-K content, 1.24 per cent and 1.30 per cent (Table 6) , is
small when compared with differences due to soil type. However, the
soil type, Jeanerette silt loam, from which some of the highest sugar cane
yield responses to fertilizer K in Louisana have been obtained, reveals
a greater difference in leaf-blade K than any of the other soil types
studied in 1959.
Nutrient contents of cane-leaf samples collected from experiments
conducted in 1960 are shown in Table 8. Table 9 contains significant F
values obtained from analysis of variance of 1960 data. Three of the four
soil types used in the study in 1960 were continuations from work ac-
complished in 1959 and reported in Table 6. Cane growing on these
three soil types in 1960 was stubble cane from the previous crop.
A comparison of nutrient contents from comparable fertilizer treat-
ments on the three soil types studied in 1959 and again in 1960 at the
same locations shows that differences were generally greater due to year
of sampling than to fertilizer treatment. With the exception of the
Baldwin silty clay loam, leaf-N content was generally lower in 1960 than
in 1959 even though fertilizer-N treatment on each plot was increased
in 1960 by 40 pounds per acre. Except for the September sampling for
leaf-K, leaf-P and leaf-K contents for the three soil types were generally
lower in 1960 than in 1959. In 1959, rainfall was not a limiting factor
for cane growth. However, rainfall in May was so heavy that incomplete
cultivation of cane resulted in weed competition for nutrients in the
soil. In 1960, cultivation of cane was not a problem, but low rainfall
prior to the June and August samplings limited cane growth somewhat.












































































































































































































































































































































































































































































































































































































































is of the order: second stubble > first stubble > plant cane. This may
be due partially to a decrease in available soil nutrients, especially
potassium, for successive crops. It appears that this factor and rainfall
during the period prior to sampling each contributed to some of the
differences in leaf-nutrient values obtained on the sites which were sam-
pled in 1959 and again in 1960.
In Table 9 it may be noted that soil type and sampling date in 1960
each influenced leaf contents of all three nutrients to a highly significant
degree. Fertilizer N, fertilizer P and fertilizer K resulted in a highly
significant increase in average leaf N, average leaf P and average leaf K,
respectively. Data in Table 9 also show that fertilizer K and interaction
of sampling date and fertilizer P significantly influenced leaf-P content.
Interaction of sampling date and fertilizer N had a highly significant
effect on leaf-P content. Significant interaction involving sampling date
and fertilizer K influenced leaf-K content.
Tables 10 and 11 contain nutrient contents and F values obtained in
1961. Leaf-sheath and internode nutrient contents determined from
samples taken from the same plants from which leaf samples were
taken have been reported by Londhe {28) . From data in Table 10 it
may be noted that soil type, sampling date and fertilizer nutrients in-
fluenced leaf nutrient contents to varying degrees. The averages of leaf
P were not significantly different due to fertilizer P. Fertilizer N had a
highly significant influence on leaf K. An examination of the leaf nu-
trient data used to obtain material reported in Table 10 revealed that
an increase in the amount of fertilizer N used normally resulted in a de-
crease in leaf K.
The data in Tables 10 and 11 show that fertilizer N only up to the
120-pound rate resulted in a significant increase in average leaf N. Lond-
he (28) analyzed samples from the same plants and reported that fer-
tilizer P had no significant influence on leaf-sheath P nor internode P.
TABLE 9.—Significant F Values from Analysis of Variance of Data Reflecting the
Effect of Fertilizers, Soil Type and Sampling Date on the Nutrient Contents of




Variation Freedom N P K
N 2 11.23**
P^O^ 1 - 28.24**
K^O 1 - 4.16* 30.17**
Son type 3 222.17** 109.37** 31.53**
Sampling date 2 437.80** 344.56** 122.52^
N X Sampling date 4 - 5.21**
P^Og X Sampling date 2 - 4.52*
K^O X Sampling date 2 - - 4.53^
*Significant at the 5 per cent level of probability.
























































































































































































































































































































































































































































TABLE 11.-Significant F Values from Analysis of Variance of Data Reflecting the
Effect of Fertilizers, Soil Type and Sampling Date on the Nutrient Contents of






Variation Freedom N P K
N 2 6.00* 10.97**
P2O3 1
K,0 1 50.12**
Soil type 1 98.83** 157.08**
Sampling date 2 116.00** 3.78* 11.31**
*Significant at the 5 per cent level of probability.
**Significant at the 1 per cent level of probability.
Average leaf K was increased to a highly significant degree as a result of
fertilizer K. It was found that the leaf-K value, 1.15 per cent, which is
the average value for all treatments receiving 80 pounds of fertilizer
K2O, is 14 per cent higher than the leaf-K value, 1.01 per cent, which is
the average value for all treatments receiving no fertilizer KoO. The
comparable and highly significant value reported by Londhe (28) was
18 per cent for increase in leaf-sheath K due to fertilizer K. He reported
no significant increase in internode K due to fertilizer K.
The results obtained in 1962 are shown in Tables 12 and 13. In
general, the data are similar to results obtained during 1959, 1960 and
1961. It may be noted, however, that fertilizer P had no sinificant in-
fluence on average leaf P while fertilizer N resulted in a significant in-
fluence on leaf P, and fertilizer K resulted in a significant influence on
leaf P. A significant interaction of sampling date and fertilizer K in-
fluenced leaf-K content.
Correlations
Table 14 contains correlation coefficients obtained from analysis of
relationships between nutrient contents of leaf blades of sugar cane and
yields. Nutrient content values from the check, or 0-0-0 treatment, were
included in these determinations. It may be noted that there was a
high number of significant and highly significant positive relationships
between leaf N content and yield. This is attributable to the fact that
yield responses to fertilizer N were generally larger and more consistent
than yield responses to fertilizer P and fertilizer K. Significant or highly
significant correlations between leaf N and yields were obtained in each
of the four years for the June sampling.
Based on the data in Table 14, it may be concluded that deter-
mination of leaf blade N content as a basis for utilization of fertilizer
N on sugar cane in Louisiana offers some promise provided considerable
caution is exercised in the interpretation of data. It may be recalled,


























































































































































































































































































































































































































































































































































































































































































































TABLE 13.-Significant F Values from Analysis of Variance of Data Reflecting the
Effect of Fertilizers, Soil Type and Sampling Date on the Nutrient Contents of









X 2 3.79* 3.41* _
P2O3 1
KoO 1 8.62* 21.30**
Soil type 3 13.21** 9.36** 209.14**
Sampling date 2 147.27** 124.25** 22.03**
KoO X Sampling Date 2 4.08*
Significant at the 5 per cent level of probability.
Significant at the 1 per cent level of probability.
the lowest level used in each experiment did not influence leaf blade
N content to the same degree as the initial level. It may also be recalled
from previous tables that fertilizer N had a significant influence on leaf
P and leaf K contents in several cases. Previous work by the authors
(22) revealed that P and K contents of sugar cane are generally lowered
as fertilizer N is increased. These interactions which influence leaf P
and leaf K contents tend to limit the value of routine foliar analysis for
leaf P and leaf K as a basis for fertilizer recommendations in Louisiana.
In many cases results reported in previous tables have corroborated
vield responses previously obtained on similar soil types {9, 10, 22) . In
other cases, a study of leaf P, leaf K, soil P and soil K values and other
production factors and their relationships to yield responses has resulted
in initiation of special studies which will benefit from foliar analysis as
a research tool.
TABLE 14—Simple Correlation Coefficients between Yields of Sugar Cane and the
N, P, K Contents of Sugar Cane Leaves at Each Sampling Date for Each Year of the




1959 June 10 0.351* 0.096 -0.228
July 21 0.222 0.466** -0.337*
Sept. 10 0.299* 0.599** 0.536**
1960 June 20 0.569** 0.268 0.004
Aug. 2 0.742** 0.466** 0.174
Sept. 16 0.714** 0.465** 0.163
1961 June 9 0.742** 0.154 0.252
Aug. 1 0.351 0.005 0.149
Sept. 8 0.640** 0.156 -0.091
1962 June 20 0.402** -0.226 -0.438**
Aug. 1 0.908** 0.437** -0.273*
Sept. 17 -0.347* -0.736** -0.301*
Significant at the 5 per cent level of probability.
**Significnat at the 1 per cent level of probability.
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Proposal
Based on results of this study, average standard leaf-nutrient values
for sugar cane in Louisiana are proposed for general guidance as shown
in Table 15. Values shown are for samples collected when the cane is
three months old. Contents of the table should be considered as stand-
ard values or corrected for age, variety, soil type or general area and
influence of rainfall prior to sampling. Sampling at three months of
age or even earlier is necessary if results are to be used during the cur-
rent year as a basis for fertilization.
TABLE 15.—Standard Leaf-Nutrient Contentsi for Sugar Cane in Louis/ana
Nutritional
Status of Leaf-Nutrient Content (dry weight basis)


























^Standard leaf-nutrient contents should be obtained by applying to analytical data
obtained correction factors for age, variety, soil type or general area and rainfall prior
to sampling.
Summary and Conclusions
A study has been made of the N, P and K contents of leaf blades
of sugar cane and how they are related to year of sampling, soil type,
variety, age of cane, time of sampling during the growing season, rain-
fall prior to sampling, fertilizer treatments and yield. It was found that
the average amounts of N, P and K in the leaf blade at three months of
age were 1.77 per cent N, 0.188 per cent P and 1.13 per cent K.
For the portion of the study which did not include fertilizer nu-
trients as variables, leaf nutrient contents revealed no significant dif-
ferences among years of sampling nor between the soil types or loca-
tions due, in part, to a necessary limitation imposed by the method of
experimental design and statistical analysis. However, in three of the
four years during which studies included fertilizer nutrient variables,
differences in leaf nutrient contents were influenced as much, and fre-
quently more, by soil type or location than by fertilizer treatment.
Fertilizer N influenced significant increases in leaf-blade N in most
cases. Increases in leaf-blade P and leaf blade K were generally associ-
ated positively with fertilizer-P and fertilizer-K treatments, respectively,
but the magnitude of the differences was associated with soil test values
for "available" P and "available" K, and depth of root development.
20
Highly significant differences in leaf-blade X, P and K ^s'ere noted
among varieties. The variety X. Co. 310 contained higher amounts of
leaf-blade X, P and K than the other varieties, ^vhich ^vere all approxi-
matelv equal in leaf-blade nutrient contents. Previous ^vork has sho^vn
that the nutrient requirements of the variety X. Co. 310 for the pro-
duction of each ton of millable cane are generally higher than other
commercial varieties in Louisiana.
Leaf-blade nutrient contents ^vere found to be influenced bv sig-
nificant interactions involving almost all variables studied. These pat-
terns, to some degree unexplainable, together Avith generallv larger
differences due to soil tvpe or location than to fertilizer treatment,
suggest that routine chemical tests of leaf blades of sugar cane cannot
serve alone in Louisiana as a guide in fertilizer applications but mav
be useful A\'hen used in conjunction ^vith results of field trials and
chemical soil tests.
It is considered that leaf-blade analvsis may be very useful for the
research T\'orker as a diagnostic tool when field experiments conducted
with fertilizer fail to sho^v results normally obtained or when special
treatments not normally used in experiments and about which little
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